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IN THE CLAIMS : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Original) A lithographic tq>params comprising: 

a level sensor arranged to determine a height of each of a plurality of points on a surface of 
a substrate, the substrate being provided with at least one die; and 

a processor configured to create a first height map based on the determined heights, to 
calculate a topology based on information of said first height map that corresponds to said at 
least one die, and to produce a second height map of said surface based on a difference between 
said topology and said first height map. 



2. (Original) The lithographic apparatus according to claim 1 , wherein the second 
height map is based on differences between said topology and portions of said first height map 
that correspond to said at least one die. 

3. (Original) The lithographic apparatus according to claim 1, wherein said processor is 
configured to detect, based on said second hei^t map, focus spots on smd surface. 



4. (Original) The lithographic apparatus according to claim 3, wherein said apparatus 

comprises a reporting system arranged to report at least a detection of focus spots. 



5. (Original) The lithographic apparatus according to claim 4, wdierem said reporting 

system and said processor are arranged to report detection of different classifications of focus 
spots. 
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6. (Original) The lithographic apparatus accortjing to claim I , wherein said topology is 
an average die topology. 

7. (Original) The lithographic apparatus according to claim 1, said ^paraius ftmher 
comprising: 

a radiation system configured to supply a beam of radiation; 

a projection system configured to image an irradiated portion of a mask onto a target 
portion of the substrate; 

a holder configured to bold die mask; and 

a substrate holder configured to hold the substrate. 

8. (Original) The lithographic apparatus according to claim 7, said ig»paiams further 
comprising: 

a first object table configured to move the mask relative to the projection system; and 

a second object table configured to move the substrate relative to the projection system. 

9. (Original) The Utbogr^hic apparatus according to claim 1, wherein said processor is 

arranged to: 

produce a smoothed height map based on said second height map; 

produce a subtracted height map based on a difference between said smoothed hei^t map 
and said second height map; and 

determine focus spots as being areas in which a residual on said subtracted hei^ map is 
greater than a threshold. 
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10. (Original) The lithogr^hic apparatus according to claim 9, wherein said processor is 

arranged to produce a smoothed height map using a moving average principle. 



1 1 . (Original) The litbograpbrc apparatus according to claim 9, wherein said processor is 
arranged to determine die threshold based on the subtracted height map- 



12. (Original) The lithographic apparatirs according to claim 9, wherein the threshold is 
based on a standard deviation of substantially all of the residuals in said subtracted height map. 



13. (Original) The lithographic apparatus according to claim 12, wherein each residual 
corresponds to an x, y position- 

14. (Orig in a l ) The lithographic apparatus according to claim 9, wherein said processor is 
arranged to determine a plurality of thresholds based on the subtracted height m^. 



1 5 . (Cunenily Amended) The lithographic apparatus according to claim 9, wherein 

said processor is arranged to: 

produce a feedback height map by removing, from a subiraotod the frfst height map, 
determined heights corresponding to dies that overlap with determined focus spots; and 

genera te a corrected subtracted height map based on the feedback height map. wherein 
said generating includes: 

calculating a corrected average die topology using said feedback height map; 

subtracting said corrected average die topology from said feedback height map for 
dies on said substrate, to produce a corrected second height map of said surface of said 
substrate; 
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smooihing said correcied second hei^i map tt> produce a corrected smoothed 
height map; 

subtracting said corrected smoothed height ms^ from said corrected second height 
m ap to produce a corrected subtracted height map; and 

detennining focus spots as being areas in whicb a residual on the corrected 
subtracted height map is greater dran a secorrd thre^ojd. 



1 6. (Currently Amended) The lithographic apparatus according to claim 1 5, wherein 
said processor is arranged to determine theigcoBd threshold based on the c orrected subtracted 
height map. 



17. (Original) The lithogr^hic apparatus according to claim 15, wherein said processor 
is arranged to produce feedback height maps and to generate corresponding corrected subtracted 
height maps until a cenain accuracy level is reached. 



18. (Original) The Uthographic apparatus according to claim I, wherein said processor is 
arranged to subtract ftom said first height map a data set expressing a global shape of said 
substrate. 



19. (Original) The lithographic apparatus according to claim 18, wherein said data set 
includes a polynomial fit. 



20. (Original) The lithographic ^paraius according to claim 9, wherein said processor is 
arranged to smooth said second height map by applying a two-dimensional averaging window. 
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2 1 . (Original) The Uthograpbic app 9 ratus according to claim 9, wherein said processor is 
arranged to smooth said raw height by calculating an average height AH(x,y) at a point x,y, 

wherein said average height AH{x,y) is equal to the sum of all heights H(x„y,) in a 
window [{x-a, y*-q), (x-a^-a). (x^a.y^a). (x+a,y^a)} divided by the number of points x,,y, in 
said window, where a is the size of said window. 



22. (Original) The lithographic ^paratus according to claim I, wherein said second 
object table is movable between an «£posure station and a measurement station, and wherein 
said apparatus comprises: 

a positioning system configured to move said second object table between said exposure 
station and said measurement station; and 

a control unit constructed and arranged to control a position of said second object table, 
during exposure of said target portion, in accordance with said measured height m^, and 

wherein said projection system is configured to image said mask portion onto said 
substrate when the second object table is at the exposure station. 



23. (Original) A method of manufacturing devices, said method comprising: 

a hei^t of each of a plurality of points on the surfece of a substrate, the 
substrate being provided with at least one die; 

generating a first hei^t map based on the determined heights; 

calculating a topology based on information of the first height map that corresponds to 
said at least one die; and 

producing a second height map of smd surface, said producing including subtracting said 
topology fiom at least a part of said first height map. 
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24. (Original) The method of manufacturing devices acc rding to claim 23, wherein the 
second height is based on differences between said topology and portions of said first 
bei^ map that correspond to said at least one die. 



25. (Original) The method of manufacturing devices according to claim 23, said method 
comprising detecting, based on said second height map, focus spots on said surface. 



26. (Original) The method of manufacturing devices according to claim 25, said method 
/-^m p ri^n E imaging irradiated portions of a mask onto target portions of the substrate having a 
radiation-sensitive layer. 



27. (Original) The method of manufacturing devices according to claim 26, wherein said 
imaging is repeated to expose a plurality of substrates, and wherein said method comprises 
comparing subtracted height m^s of said pliurality of substrates to detect correlations in the 
locations of focus spots. 



28. (Original) The method of manufacturing devices according to claim 25, said method 
further comprising reporting at least a detection of focus ^is. 



29. (Original) The method of manufacturing devices according to claim 23, wherein said 
topology is an average die topology. 

30. (Original) The method of manufacturing devices according to claim 23, wherein said 
method comprises: 

producing a smoothed height map based on said second hej^t map; 
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producing a subtnicted height map based on a difference between said smoothed height 
map and said second height map; and 

detennining focus spots as being areas in which a residual on said subtracted height map is 
greater than a threshold- 



3 1 . (Original) The method of manufacxniiDg devices according to claim 30, wherein said 
producing a smoothed height map includes using a moving average principle. 



32. (Original) The method of manufacturing devices according to claim 30, wherein said 
threshold is based on the subtracted height map- 



33. (Original) The method of manufacturing devices according to claim 30, wherein the 
threshold is based on a standard deviation of substantially all of the residuals in said subtracted 
height map. 



34. (Currently Amended) The method of manufacturing devices according to claim 

30, wherein said method includes: 

producing a feedback height map by removing, finro a subtraotod the first hei^t map. 
determined heights corresponding to dies that overly with determined focus spots; and 

generating a corrected subtracted height map based on the feedback height map, said 
generating including: 

calculating a corrected average die topology using said feedback height map; 

subtracting said corrected av^age die topology from said feedback height map for 
dies on said substrate, to produce a corrected secortd height m^ of said surface of said 
substrate; 
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smoothing said corrected second height map to produce a corrected smoothed 
height map; 

subtracting said corrected smoothed height ros^ from said corrected second height 
map to produce a corrected subtracted height map; and 

determining focus spots as being areas in which a residual on the corrected 
subtracted height map is greater than a second threshold. 



35. (Original) The method of manufacturing devices according to claim 23, wherein said 
processor is arranged to subtract from said first height map a data set ^pressing a global ah^e 
of said substrate. 



36. (Original) The method of manufacturing devices according to claim 23, wherein said 
smoothing said second height map includes ^plying a two-dimensional averaging window. 
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